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INTRODUCTION 
The geelogical column in northern Utah has haa 
very little detailed study~ Those Who have made re-
ports on this section have done so only in a very 
general way, making no detailed sectio-ns of any part 
of the column, excepting that of the Cambrian made 
l . 2 by Walcott. Other work has been done by Mansfield 
in southeastern Idaho and a general section of the 
Devonian made in Green Canyon, Bear River Range, Utah 
by Kinctl:le. 3 
Due to the lack of any detailed work of this 
nature being done in the Bear River Range, suggested 
the matter of making a section and describing the 
.Devonian System of thi-s Fan.ge, because, probably less 
is known of this system than of any other one. 
Stratigraphic relations were studied in several 
seetions where outcrops were good. Conditions for the 
study of these outcrops are very favorable, because, 
within a very short distance of 6 or 7 miles there are 
6 canyons cutting the range at approximately right an-
gles to the general trend of the structure, giving 
satisfactory sections of the greater part of the Paleo-
zo·ic Era. Blacksmith Fork Canyon gives the best 
1 S'mi thsonian Miscellaneous P-apers # :53. 
--·---- -- --------2 --F r ofess-:rona17aper- r r5z:---------------- - - ----------------------
1_.) 3 ~ul. Am. Paleontology, vol. 4, No. 20, 190t), pp. 5-24; ta) pp. 10-13; (b) pp. 15-16. 
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section of the Devonian System in the area studied. 
Because of easy aceess and good exposures, this aan-
yon -was chosen for a graphic section. Another sec-
tion was made in Logan Canyon as a matter of compar-
ison. 
A - A is a general graphic section of the front 
ridge of the Bear River Range, showing the structure 
on the north side of Logan Canyon, situated almost (Plate II) 
directly east of the city of Logan, Utah./ B - B is 
a general graphic section of the front ridge showing 
the structure on the north side of Blacksmith Fork 
Canyon. These graphic sections constitute the gen-
eral lithological character of that portion of the 
Paleozoic Era which makes up this part of the Bear 
River Range. The eastern portion of the range is a 
faulted anticline and is capped, uncomformably, by 
Tertiary deposits. 
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PHYSIOGRAPHY 
The Bear River Range is a relatively rugged mass 
with the exception of the eastern portion which consti-
tutes a more or less plateau-like topography. The 
range is continuous with the Wasatch Range proper, and 
is really a branch of the northern extremity of that 
range. Geologically and ph·y Biographically that portion 
of the Wasatch Range from a position in the vicinity 
of Huntsville, Utah, about latitude 4f 15' ~ and runs in 
an almost true north-south direction along the east 
side of ·Cache Valley and terminates at Sheep Rock just 
south of the sharp bend of Bear River near Alexander, 
Idaho, is termed the Bear River Range (Plate I and I-A). 
The other main branch of the Wasatch which forks off 
from about the same latitude and runs in the same 
direction, but borders the west side of Cache Valley, 
and terminates in a low, rolling topography at the 
point where Bear River passes through a gorge from 
Cache Valley on it's way to Great Salt Lake, is the . 
Wellsville Range (Plate III.). This range has a very 
.. 
sharp crest line which is almost impassable in places. 
The east slope of the range is almost a dip slope. 
The Bear River Range as described above, has a 
length of about 95 miles and varies in wid.th from 2 to 
~~ )- ·· ---- ___ 22 mi f es_; ___ tb.e - maxT mum -wrcfEn- bei ng -aT ong--fJie --ri n e o e-=- ----- --'----
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tween Tps 15 and 16 So. in southern Idaho. North of 
North of this line it grows narrower and terminates 
at Sheep Rock. The range consists of two roughly 
parallel ridges; the more rugged on the west called 
the Bear River front ridge, the lower plateau-like 
mass to the east, the Wasatch Range. These ridges 
merge to the south in the Wasatch Range proper. 
The Bear River front ridge is formed from a broad, 
shallow, syncline with the highest portion along the 
axis of the syncline. The lower plateau-like Wasatch 
Range to the east is a badly faulted anticline which 
is in part unconformably overlain with Tertiary con-
glomerate, sandstone and limestone. 
The front ridge takes on a rugged topography 
with serrate crest line, steep ·slopes, gorge-like can-
yons, glaci~ted valley heads and pre£ents a steep and 
rugged front toward Cache Valley. 
The highest peaks in the range are from north to 
south; Paris Peak 9,572 feet, Sherman Peak 9,669 feet, 
in southern Idaho; Naomi Peak 9,980 feet, Logan Peak 
9,713 feet, in northern Utah. 
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STRUCTURE 
Over the immediate vicinity of the Bear River 
Range with which thi~ paper is concerned, the rock 
outcrops of the P aleozoic are very abundant and well 
defined. This condition is due partly to the Bear 
River Range gravity fault and subsequent erosion, which 
has exposed the strata ranging from Cambriati to Penn-
sylvanian. 
One very interesting feature which comes to the 
attention of the observer and which arouses his curio-
sity is the structure of the strata on the west limb 
of the broad shallow syncline, which makes up the front 
ridge of the ran ge. The strata have an average dip of 
18-20 degrees. At the mouth of Logan and Dry G.anyons, 
the gentle easterly dip of the strata is abruptly chang-
ed, being sharply bent to a vertical and partially over-
turned position, making the Ordovician and Silurian beds 
occur in a reverse order (Plate IV a and b). Not only 
is this spectacle of natural architecture of great inter-
est, but associated with it is a zone in which the rocks 
have lost their original form and are very badly brec:- .::, 
ciated and fractured. This impressive feature, together 
with the finer observations of local folding and. buckl-
ing of the thin-bedded incompetent formations bring a-
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bout a conclusion that this area was subject to in-
tense compression, which obviously came before the 
brea.ki ng of the Bear River Range gravity fau 1 t. This 
zone of fracture and foldin g extends up Logan c·anyon 
approximately 1000 feet. 
Another impressive feature.of the range is the 
clean-cut gorges which the major streams have made througjh 
the front ridge, exposing on both sides bare rock ledges 
of which form a great part of the Paleozoic -Era. These 
continuous outcrops, layer upon layer, gently folded to 
form the broad end shallow syncline, interrupted here and 
there where local faulting has occured, reveals to one 
the great phenomena of mountain bu ilding and architecture. 
Most of the streims in this portion of the Bear River 
Range have their source in the lower, eastern section and 
flow west through the hi gher front ridge at a lmost right 
angles to it's trend. A considerable amount of up-lift-
ing of the range must have occured after the strea~s had 
their courses pretty well defined. This condition is 
explained by the entrenched meanders occuring in the left 
fork of Logan Canyon, in the vicinity of Temple Fork and 
the superimposed appearance of the front ridge. 
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STRATIGRAPHY 
The systems represented in the Bear River Range 
show little differentiation lithologically; the roak 
being predominantly limestone and dolomite, with small 
amounts of sandstone, shales and quartzite. The Devon-
ian system shows a high degree of lithological differ-
entiation. 
The transition from one system to the next through-
out the whole range, shows no great physica l breaks. 
There are no observable erosional or structural uncon-
formities and in some cases the ehange from one system 
to the next takes place in a limestone series; such an 
example being the contact between the Mississippian and 
Pennsylvanian~ the break is detected only by fossils. 
The contacts between systems have been determined 
with quite a degree of accuracy~ by means of fossils. 
It is noticed that where these division lines are plaaed 
that lithologic a l differences a lso occur, which can be 
seen for quite a distance. The contact between .the Ord-
ovician and Silurian systems is placed at the top of the 
Swanf Peak quartzite. This formation with it' a character-
istic buff to purple color is a good horizon marker for 
that division~ The contact between the Silurian and De-
vonian systems is placed between the dark-gray and the 
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VJery light-gray dolomite above (Plate VI). A charac-
teristic weathered appearance associates with the lower 
and upper divisions of the Devonian system; the more 
massive dolomite of the Silurian and the massive preaip-
itou~ ledge of the Mississippian is more resistant to 
weathering and stands out in contrast to the thin-
bedded Devonian outcrops, which weather to extensive 
detrital slopes. fhe Mississippian and Pennsylvanian 
outcrops are very massive and weather into precipitous 
ledges. These two systems cap the highest portion of 
the range in this immediate area. This precipitous 
nature is especially noticed in the lower Mississippian 
formation, the Madison limestone, which in places is 
three or four hundred feet high. This ledge is locally 
known as the Chinese Wall (Plate V). lt surely does 
justice to it's name because of it's marked similarity 
to that wall, being very uniform in height and very 
continuous. The reason for this ledge standing out as 
it does in defiance of the processes of weathering is 
due, probably, to it's massiveness and uniform texture 
and the large amount of chert which it contains. 
I Generally speaking, most of the formations makiihg 
1 up the range are ouite fossiliferous, however, very un-
, equally di stri bu ted; being lavish in some forma tiona 
------- - ------ -·--·--- --· ----- ---------- --- ---- -- - --- -- ----------- - - ---1-- ,I and very scarce in others. 'l'he .Mississippian and Penn-
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sylvanian systems contain an abund.ance of Brachiopods, 
Cup Corals, Brjo.~eans, Crynoids, Bla s to ids and other 
invertebrates. The Devonian system is very meager in 
fossil remains, with a small Brachiopod, small Gastro-
pods and Crynoid stems in a very limited horizon and 
the most important of all, the fish fragments found in 
the lower member. The Silurian and Ordovician systems 
aontain few fossils which are more or less local. Haly-
ei'tl-ee, FavoBi ~_es ., and Syringapora are the most important 
fossils contained in the Silurian beds. In the Ordovic-
ian the fossils appear mostly in the Upper Ordovician, 
Swan, Peak shales and quartzite. Fucoides occur in great 
abundance in the quartzite; Blrachiopods, Trilobites and 
Grapt.olites appear in the shales. 
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]Devonian system 
The Devonian system in the area studies is rep-
resented by a single formation, the Jefferson. This 
formation was studied by Kindle and derives it's name 
from the locality in Montana in which the type section 
occurs~ It is often called the Jefferson limestone, 
but contains much dolomite and will be called the Jef-
ferson formation in this report. 
Location 
The description and columnar section of the Jeffer-
son formation was made in Blacksmith Fork Canyon, Logan 
Quadrangle; section 3 and 4 of township 10 N, section 
33 and 34 of township 11 N, range 2 east, ~alt Lake 
Meridian. 
Distribution 
The dark-gray dolomites and limestones of the Jef-
ferson formation ·answer the description which Kindle gives 
1· of that formation in this locality. He has recently 
shown that the Jefferson formation of Montana wit b Devon-
ian fauna, extends southward into the mountains of Utah, 
and he bas traced it along the east side of Cache Valley, 
1 in the Bear River range. He has also identified in the 
same locality a dolomite containing Silurian fossils con-
-------··---------- -----------------------------1) 
I 
1. Fauna and Stra tigl!'aphy of the Jefferson limestone 
&~ - i;.he Northern Rocky Mountain ··region; Bul. Am. 
~'tf:teontology, bol. 4, No. 20, 1908, pp. 5- · 24; 
(a) pp. 10-13; (b) pp. 15-16. 
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formable beneath the Jefferson formation. This for-
mation as described by Kindle is no doubt the upper 
Silurian dolomite. .lt is found that the Jefferson 
formation outcrops on the west side of Cache Valley 
in the Wellsville range. Between the identifiable 
Ordovician quartzite and the Mississippian limestones, 
a succession of dark limestones, with some gray 
brittle dolomites having a thickness of about 1500 
feet occurs. ~his formation cor~esponds satisfactor-
ily with the Jefferson formation in the Bear River 
range. Extending farther south, however, into the 
Wasatch range proper, as shown by outcrops· in Ogden, 
Weber an? canyons farther south, the Je:f!'·ferson ·, to·-
gether with the Ordovician and Silurian systems are 
entirely lacking, Mississippian lying unconformably 
on Oambri&n strata. 
ln the Bear ~1ver range the Jefferson formation 
is well represented in the Front Ridge from a position 
east of Richmond, south to a position east of Avon, 
Utah. 
Thickness andi Litholegy. 
The Jefferson formation in the Bear River Range 
has a uniform thickness, averaging from 2,000 feet 
north of Logan, Utah, to 2400 feet south in the Black- ~ 
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smith Fork region. This formation is quite differen-
tiated lithologically. Due to this differentiation 
and the thin-bedded incompetent strata, a character-
istic topography is associated with this formation 
wherever it outcrops. ~he thin-bedded strata rapid-
ly weathers into slopes of talus and detrital material 
leaving a few more massive ledges exposed (Plate VII, 
a and b). These ledges Tange from two or three feet 
to fifty feet. Only three or four of these outstanding 
ledges are more or less continuous through the formation 
(Plate VII, b). Most of ti:E formation, however, is 
covered with occasional outcrops, especially on the 
ridges where the detrital material has not been allow-
ed to accumulate. 
The weathered constituents of the solid rock, 
forming the extensive detrital slopes of this forma-
tion show a characteristic gray to buff color; this 
being the predominant tint of the weathered surface 
of the solid rock itself. 
On the north side of Blacksmith Fork Canyon, be-
ginning at the mouth and extending approximately three 
miles up the canyon, the character of the Jefferson 
outcrops are quite different from the usual appear-
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ance associated with that formation. The rock st.rata 
are well exposed and stand out as pro,minent ledges, 
showing the relatively thin-bedded charactet of the 
rock. These ledges are not continuous, but are in~ 
terrupted at intervals where erosion has cut through 
them, forming small ravines in which a considerable 
amount of ~alus is formed (Plate VIII). 
Scattered throughout the formation are zones of 
local faulting and folding. The folding is confined 
almost wholly to the thin-bedded incompetent layers; 
The more massive ones show a distinct fault plane 
(Plate LX). 
The whole formation is characterized throughqut 
as being much jointed; joints being predominently ver-
tical with occasional oblique planes in the incompe-
tent bed.s. 
An interesting feature is associated with one of 
the lower members of this formation, occuring strati-
graphically about 200 ft. up from the lower Jefferson 
contact. In Blacksmith Fork c:anyon, this bed is a 
porous intraformational breccia, cemented by coarsely-
crystalline calcite, with a buff to rose color. As so-
elated with this breccia are peculiar radial structures, 
more or less hexagonal in shape, averaging an eighth of 
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an inch across and radiating from a common center. 
· A very peculiar topogra.phy is associated with this 
breccia. Because of it's poor resistance it weathers 
very easily beneath the more . massive bed above, form-
ing a very continuous overhanging ledge with it's 
characteristic buff-rose color (Plate X b). The sam~ 
bree~ia outcrops in Logan Canyon but differs in texture, 
color and comp&sition to that found in Blacksmith Fork 
Canyon. It is more resistent, contains larger pebbles, 
dark-gray in color and is very dense; the cementing 
material is calcarous and silicious. The bottom of the 
more massive bed under which the breccis weathers out, 
is quite irregular; this is also the case with the brec:c 1a 
itself. This irregularity and the intraformational char-
acter of the bed, shows the incompetency of that bed to 
hol~ up under the stress of folding. The strain imposed 
on the weak bed has caused it ot crumble and later ~emented 
by calcite and iron oxide brought in by perculating waters. 
In the upper-middle section of this formation is 
found a zone three to four hundred feet thick which is 
very badly fractured. The fractures occur along the bed-
ding planes and in two directions at right angles to the 
bedding planes~ . forming block-like structures. These frac-
tures have been filled with calcite, much of it appearing 
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as the Dog-tooth Spar variety. Immediatly above this 
member the limestone becomes sandy and grades into a 
relatively pure calcarous sandstone which contains sun-
cracks, ripple-marks and cross-bedding (Plate XI~. The 
strata above this member is a relatively thin-bedded 
argillaceous limestone containing some sand and continues 
on ~p to the top member of the Jefferson formation whieh 
is a continuous resistant ledge of limestone lPlate X a). 
Conditions of Deposition 
The generai lithological features of the Jeffer-
son formation wherever it has been studied in the Bear 
River Range, show v,ery little change from one sec.tion 
tD another, however, a more detailed observation of the 
finer eonsti tuents shows quite a change in the concH-
tiona of deposition incurred dufing Devonian times. · 
This change, together with the thin-bedded character of 
the formation, ~un-cracks, ripple-marks and cross-bedding 
suggests a relatively shallow Devonian sea in which a 
large part of the Devonian sediments accumulated. 
A very interesting feature of this formation, asso-
elated especially with the middle and upper protions, is 
the occurance within the dolomite and limestone members 
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a considerable amount of s end. This sBnd varies from 
very small (.1 to .3 mm.) to relatively large (.3 to 
1. mm.) well rounded, frosted gre ins; well spaced and 
evenly disseminated through the limestone or dolomite 
mass. 'l'he grains o.f send occuring in the dolomite 
and limestone members are very small, which, together 
with their position and shape suggests them to be of 
wind-blown origin. The large grains occur as an al-
most pure sandstone and are in close contact. They are 
also less f rosted and less rounded than the smaller 
grains occuring in the dolomite and limestone. The pos-
ition, shape and size of these larger sand grains and 
the cross-bedding and ripple marks contained in these 
sandstone beds, suggests these grains to be of water 
born ori gin, deposited in shallow water. The smaller 
sand grains occuring in the limestone and dolomite ap-
pear more or less spa~modically as to amount, which vary 
from a , .few grai ns per cu. inch to about half send and 
half limestone or dolomite. The sandy phares extending 
through such a t hickness of sediments and varying as 
they do in amounts, suggests that they were not due e.n-
tire ly to wind, but to a greater probability by wave 
agitation which kept the finer grains in suspension and 
by the aid of oscillating currents were deposited farther 
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out in the limestone oozes. 
The absence of any true shales in the Jefferson 
formBtion, together with the alternate occurance of 
sand with limestone and a very small amount of argil-
laceou£ material, suggests an arid climate, e~pecially 
in the latter half of the period. There must have 
been ·an extensive sandy, desert condition surrounding 
part of this western Devonian sea to have contributed 
so much eand. Conditions of deposition which occured 
duri ng Devonian times seem to have been like those oc-
curin g today along the northern coaet of Africa; the 
arid, desert conditions of Devonian times corresponding 
to the present arid conditions of northern Africq. The 
few rivers flowing into this arm of the sea seem to have 
flown over ex tensive, sandy areas. 
An interesting feature associated with the first 
half of the Devonian sea in this section is the occur-
ance of great quantities of Magnesium Carbonate, which 
caused the depositi6n of so much dolomite . It would 
be no easy matter to infer the source of such a quantity 
of Magnesium Carbonate. 
Fossils. 
The main difficulty encountered in studying the 
Jefferson formation in this area is the scarsity of 
fossil remainS. The Madison limestone above is very 
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fossiliferous and the Silurian deposits below contain 
a relative abundance of Halysites, few Favosites 
and Syringopora. 
The lower and upper contacts of the Jefferson 
formation were more or less arbitrary at first, being 
based almost wholly on the position of the strata. 
A continued, detailed search, however about the lower 
contact revealed a great find as far as fossil remains 
were concerned. In the talus material associated a-
round this 'lower contact was found small fragments o:fl' 
boney plates, spines and teeth of fish (Plate XIII). 
On close examination the position of this float rock, 
it's texture and color showed it to come from the lower 
Jefferson formation; composed of a fine-grained, light-
gray dolomite. ~his lowe~ member of the Jefferson for-
mation crosses the canyon from this position and occurs 
as a thin veneer on the other side, resting upon Silur-
ian strata and extending almost to the top of the moun-
tain (Plate XII). The dip of the strata at this position 
is 25°West, which is a trifle less than the slope of 
the mountain. Because of this fact, as one ascends the 
mountain he also ascends the column slightly. The fish 
fragments were again found in the flea t as well as in 
place in this thin veneer and just a few feet a-
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bove Hal s t .(iHI in the Silurian formation be low. 
Close to ~be top, fish f ·ragments were found in a 
sandstone which was later correlated across the can-
yon as being a bed occuring 200 feet up in the for-
mation. Here more fragments were found in place. 
No fish fragments were found above this sandstone 
member which suggests they were confined wholly to 
the lower 200 feet of the formation. These fragments 
are very interesting, however, so few different parts 
were found that an : identification could not be made. 
The only identifiable species is that of Ptyc_1odus 
Calceolus which was identified alone by teeth, this 
being the only part of it's anatomy which has yet been 
found. This species has not been reported previous 
to this time, west of Iowa. Newberry1 states that 
the zoological relations of Ptyctodus still remains 
uncertain and he thinks that there is little doubt that 
it was an Elasmobranch, and probably a Chimaeroid. The 
teeth are excavated below which suggests that they 
were set upon a cartilaginous jaw, as in Rynchodus 
0himaera; They are usually the shape of a shoe and are 
from one to five inches long; the ones found in this 
locality are not more than one inch long. The teeth 
have an enameled surface which is transversely rid.ged. 
1. House Miscellaneous Documents 1B89-90 Vol. 37 
Newberry. 
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In some teeth this enamel portion is raised and in 
others depressed, as though one fitted into the other. 
Xhe grinding surface seems to be as complete a s that 
possessed by the elephant, which su ggests a backward 
and forward movement of the jaws. 'l'he teeth of Ptyc-
todus Cale:eolus has been found in the Devonian Rocks 
of Russ.ia, Illinois and Iowa, in which they are quite 
numerous. they occur in the eas t in the Hamilton for-
mation, which probably correla tes with the Jefferson 
formation of the west. 
At least four other species of fish have been 
found. in the J ef fer son formation; two species of Din-
1ehthys,one species of Shark and one species of Pter-
aspi_s. A bone fragment found resembles the dorsal 
shield from above of Dinichthys Minor, described by 
N 1 ewberry. Another fragment resembles a cephalic plate, 
bearing spine, of Aoanthaapia Armatus, Newberry. (Plate 
XIV.) 
Associated with the fish fragments in the lower 
dolomite memb.er are unidentifiable clams. At a pos-
1 tion 250 feet up in the column, c.ontained. in a dol-
omi te led.ge are very small Cryne>id stems. On top of 
this bed in a very thin-bedded shaley material is a 
J 
very small Brachiopod, very smooth and identified a s 
·~, 
Ma-r-t-i-B-a- Ma-1-a-, a-1-s·CT-s-e·m·e-v-e-r-y-s-m-a-l-l-,--ttn--1-<ie·a-t-i-f-i-:a-b-1-e~-----------i-" 
Gastropods, averaging an eighth of an inch long. A-
1. House Miscellaneous Documents lb89-90 Vol. 37 
pp. 149; Newberry. 
2. Same as Ref. 1. pp. 36. 
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bo'Ve -this horizon no· o·trre>r f·os,si~ls have be-en found un-
--..i:i i:t:te...:v-B-r-i-: tG,:s~"i'l::if.er...o-:U:s. Maai-son li-meston-e i ·s reached. 
kge ,'arrd "C'orrelation. 
In the west the Devonian outcrops indicate such a 
different succession af physical events, that its sub-
divisions can seldom be correlated with those of the 
east. The Great Plains and the eastern section of Col-
orado appears to have been a land area, because 6f t~ 
absence of any known Devonian strata. In the plateau 
re gion, from Arizona to Montana extending north into 
the Canadian Rockies are ma ny Devonian outcrops, whi~ 
indicates that much or all of this region was submerg-
ln t~ Nev-
have been unbroken, for here is found 2000 feet of 
~}jaJ.e .. a~d p=OQQ_ f·~~~-· of .llmest.one assigned to this sys-
.. .;f - /.-;,·~ - ··--'' \, :,~' _;:.;_,.:c\.Y - · ,<<'· < : \ ·; ·. · 
it_~I4. ~n the Bear River Range the Devonian is repre-
sented by 2400 feet of dolomite and liiiB stone. 'I' his 
thickness suggests the absence of some of the formations 
of this system in this locality, in fact the Jefferson 
is the only formation which seems to be present. 'rhe 
faunas of the west differ from those of the east and 
I 
have more affinity with those of Europe and Asia which 
· corresponds with the Helderberg, Onondaga, and Hamilton. 
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I 
I 
I 
,...; 
I 
i 
' 1--
0 
I 
• I 
I 
I 
I 
I 
I 
I 
I 
I 
' f The o·ccura,nce of Ptctodus ~-2:J:~s in the Jef-
ferson fauna in this locality, su ggests this for-
mat Lon as correlating with the Hamilton formation 
of the east. 
PLATE I . 
Relief map o f Utah sho?ing the position of 
the Be r River Range in the north . 
PLATE I - A. 
The sout hern portion of the Bear River Range , where t he Jefferson 
formation was studied. Mount Lo gan a t ext1eme left; Bl a cksmith 
Fork Canyon at ri gh t of center . 
PLAT i IL 
Lo ga n C nyon in which the graphic cross - sec t i on of the Bear River 
an p;e w s m de . 'l'his canyon shows the charecter of the Canyons 
cutt i ng this R nge . 
PLATE lii. 
The Wellsville Range . 
PLA E IV . 
' (a ) Par tially over- turned strata at mouth of 
Logan Canyon (north eide ). 
(b ) Same strtcture e bove , ~outh of Logan 
Canyon (south side ). 
PLA'I V. 
'l'he lower- 1ississipp1an precipitous l edge (Chinese Wall) , and tt:e 
character of the Devoni n outcrop s (below). 
PLATE VL 
At forks of Blacksmith Fork Canyon where columnar section o1 Devon-
ian wa s st rted , showing precipitous Silurian outcrops (below) end 
JefferEon form tion, Devoni n . (above ) 
PLA~E VII. 
la) Looking north up Left Fork from same position as {a ) 
and {b) Plate XII , showing typicPl Devonian outcro ps . The 
canyon is considerably wider Bnd slopes more gentle , which 
is the usual condition throu ghou t the entire range , wher-
ever the river is cutting throu gh Devonian outcrops , it 1 s· 
thinner beds yieldin 3 more readily to erosion . 
(b) Lower wiseissippian (above) . The usu 1 
weathered appearance of Devonian strata show-
ing the we thering out o f the thinner- incompe-
tent beds . 
PLA 'E VIII . 
la and b) Outcrops of Jeffercon formation in Bla.cksmith 
Fork Canyon showing the weathering of the strcta at in-
tervals into ravines and talus slopes . 
x. 
l a ) .B'olding of the incompetent thin- bedded l Pyers o:t the 
Jefferson formation , showing competent beds below end a -
bove , which haven ' t yielded to the fold ing . 
t b) leathered , cave- like appearance of Jeffer -
son strata. 
PLA E X. 
l e) assive limestone le ~~e s of upper Jeffer-
son formation with very thin- bedded stret be -
nee th . 
{ b) l rregular under surface of massive led ge 
above the intraformntionel brec cia . Breccia 
is weathered out , leaving under surface we ll 
e posed . Upper part of photo sbows ch rac -
teristic vertical ointi n~· of the Jefferson 
strP ta . 
PL .... E XL 
t a) Ripple - m rks in s ndstone in the upper! 
middle Jefferson formetion . 
l b) Sun-cracks in the same E.ec tion of the l 
formation es bove rip~le -marks . 
{ ) Looking couth along strike of co~tact between Silurian 
Pnd Jefferson formation at forks of Blacksmith Fork Canyon. 
Showing v, eathered dip slope of the conta t acro ss Canyon . 
l b) Looking east from 
same position ~o (e) 
ehowing thin ve~eer 
of t~e Jefferson for -
~ation (o n the left) 
lyin~ on top of il-
urlsn Strcta (right) . 
A variety of boney - pla tes found in t ''! e lo ' 81" Jeffer on member . 
tT~~ment rerembling 
~rmatus , ewberry . 
. -


Light-gray, fine-grained, arenaceous limestone; 
Weathers to a light-gray aurfaoe. 
Dark•gray to black, - ense, limestone; weat ere 
dark- ra with itted surface• 2ft.shale above. 
Coarsely-crystalline, light buff-rose, badly 
broken intraformational breooia; oemented-oaloite. 
